Sca-1 expression is associated with decreased cardiomyogenic differentiation potential of skeletal muscle-derived adult primitive cells.
Adult stem cells from skeletal muscle (SM) have been shown to differentiate into multiple lineages. The impact of stem cell antigen-1 (Sca-1) expression on cardiomyogenic differentiation potential of SM-derived primitive cells remains unknown. Cardiomyogenic differentiation was induced in freshly isolated or culture-expanded Sca-1+/CD45-/c-kit-/Thy-1+ (SM+) and Sca1-/CD45-/c-kit-/Thy-1+ (SM-) cells isolated from SM of C57BL/6 mice. Expression of mRNA of cardiac-specific antigens and those associated with pluripotency was examined by real-time RT-PCR. Phenotypic analysis of expanded cells was performed during each passage by flow cytometry. Cardiomyocytic differentiation in vitro was verified by morphologic analysis, immunocytochemistry, and contractile properties. In freshly isolated cells, compared with unfractionated SM-derived cells as well as SM+ cells, mRNA expression of cardiac-specific antigens and those associated with cellular pluripotency was greater in SM- cells. Compared with SM- cells, SM+ cells exhibited greater expansion capacity. Freshly isolated SM- cells exhibited greater cardiac differentiation potential compared with freshly isolated SM+ cells (21.8+/-0.3% of SM- cells positive for cardiac markers vs. 9.1+/-0.7% of SM+ cells, P=0.00009). Differentiated SM- cells acquired a cardiomyocytic phenotype and exhibited spontaneous rhythmic contractions in vitro. The number of Sca-1+ cells in the SM- population increased markedly with time (0.9+/-0.1% in freshly isolated cells vs. 11.9+/-0.9% after the first passage vs. 99.0+/-0.6% after the second passage). This increase in Sca-1 expression was associated with a marked decline in the expression of cardiac markers following differentiation induction in culture-expanded SM- cells (21.8+/-0.3% in unexpanded cells vs. 16.6+/-1.3% after the first passage vs. 6.0+/-0.5% after the second passage, P=0.00001 vs. unexpanded cells). In contrast, the SM+ cells did not exhibit any consistent pattern in either phenotypic or differentiation capability with expansion. We conclude that SM- cells are inherently predisposed to undergo cardiac differentiation and are enriched in markers of pluripotency. While both Sca-1+ and Sca-1- primitive cells from SM can undergo cardiac differentiation, Sca-1- cells exhibit greater cardiomyogenic potential, and the appearance of Sca-1 during expansion is associated with a decline in cardiac differentiation plasticity.